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(54) ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a device small-sized, 
lightweight, and small in the number of components and to suppress 
the shortening of the life, etc., due to a temperature rise by 
accelerating the cooling of a heating element. 
SOLUTION: This equipment is equipped with a means which 
generates an airflow in a housing containing the heating element 10 
as an electronic equipment component and formed by engaging a 
front cover 1 and a rear cover with each other and a means which 
narrows an air flow passage on the internal surface of the housing, 
covering the heating element 10, where the heating element is 
arranged; and the means which narrows the air flow passage is 
provided facing the heating element 10 and a projection part of a 
member 8 which reinforces the structure of the housing and its shape 
crosses the air flow passage at right angles. The housing is provided 
with a lower intake 7 and an upper outlet 9 as parts of the air flow passage and a means which generates 
an air flow is a fan 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the electronic 
equipment used as an alphabetic character or image display devices, such as a 
display of a television receiver or a computer, and a message board. 
[0002] 

[Description of the Prior Art] In recent years, as an image display device, 
although the color cathode-ray tube (CRT) was used widely, the depth 
accompanying a screen size was required because of the method with which an 
actuation principle deflects the electron beam from cathode, and makes the 
fluorescent substance of a screen emit light. Since it follows on enlarging a 
screen and depth also becomes long, it is strongly anxious for the flat-surface 
mold image display device in which lightweight-izing is possible with the thin 
shape from problems, such as amplification of an installation tooth space, and 
weight increase. There are a surface electron emission mold display panel (this 
is written as SED below), a plasma display panel (this is written as PDP below), a 
liquid crystal display (this is written as LCD below), a field emission mold display 
(this is written as FED below), the plasma address, a liquid crystal display (this is 
written as PALC below), etc. as an example of a flat-surface mold image display 
device (reference, such as JP,09-045266,A, JP,05-002370,A, JP,05-158016,A, 
JP,05-114372,A, and JP,05-142523,A). 

[0003] The perspective view of the conventional example of a flat-surface mold 
image display device is shown in drawing 15 , and the sectional view in D-D of 
this drawing is shown in drawing 16 . 

[0004] In drawing, the image formation panel using SED, PDP, LCD, FED, or 
PALC which 1003 mentioned above, and 1004 are the actuation circuit boards 
arranged behind an image formation panel. The image formation panel 1003 and 
the actuation circuit board 1004 are electrically connected by the non-illustrated 
flexible printed wiring board. 1010 is a heater element carried in the actuation 
circuit board 1004. A heater element 1010 is for example, an actuation switching 
device. The frame front cover which has opening in the location where an image 
formation panel carries out image formation of 1001, and 1002 are back 
coverings which insert in with a frame front cover 1001 and inner-** the image 
formation panel 1003 and the actuation circuit board 1004. There are the lower 
input 1007 and the up tap hole 1009 of air for cooling the image formation panel 



1003 and a heater element 1010 in the back covering 1002. 1005 is a cooling fan 
currently installed in the up tap hole 1009. 1012 is a flat-surface mold image 
display device which assembles these things and is done. 
[0005] In order to protect the image formation panel 1003 and the actuation 
circuit board 1004 which inner-**(ed) from the impact from the outside, or an 
oscillation, the back covering 1002 has secured high rigidity by manufacturing 
thickness to 3 twice [ with a thickness / of a frame front cover 1 001 / of 1 .5mm / 
about ] as manymm as this. 

[0006] The cooling air which flows the inside of the flat-surface mold image 
display device 1012 passes along the lower input 1007, cools the image 
formation panel 1003 and the actuation circuit board 1004 which are exoergic 
components, and flows out of the up tap hole 1009 into the exterior of the flat- 
surface mold image display device 1012 with a cooling fan 1005. 
[0007] 

[Problem(s) to be Solved by the Invention] In the case of the above-mentioned 
conventional flat-surface mold image display device 1012, as shown on the 
actuation circuit board 1004 for driving an image formation panel at drawing 17 , 
the heating elements 1010, such as IC and a power source, existed, and the 
temperature in the actuation circuit board 1004 had become an elevated 
temperature on the bias and the partial target from the bias of arrangement of the 
heating element 1010. Therefore, the overrun by the temperature rise to near [, 
such as IC and a power source, ] guarantee operating temperature and lowering 
of a life had occurred. Therefore, the whole cooling air flow needed to be made to 
increase only for the part which becomes especially an elevated temperature. 
However, there were problems, such as growing gigantic of the equipment for 
making cooling airflow increase, weight increase, and an increment in cost. 
[0008] This invention aims at offering the electronic equipment which can control 
compaction of a miniaturization and the life according [while lightweight-izing 
and lessening components mark, promote cooling of a heating element, and ] to 
a temperature rise etc. in view of the above-mentioned conventional trouble. 
[0009] 

[Means for Solving the Problem] It is characterized by to be formed the means 
which has the means which this invention has in said case inner surface in the 
electronic equipment which has a means generate a gas style in the case which 
contained the heating element which are electronic-equipment components, and 
narrows the gas passage of the arrangement part of said heating element, and 
narrows this gas passage in order to attain the above-mentioned object in said 
heating element in the location which faces this heating element of the inner 
surface of the wrap aforementioned case. As for said electronic equipment, it is 
possible for it to be a flat-surface mold image display device. The means which 
narrows said gas passage may be a part for the height of a member which 
reinforces the structure of said case. The means which narrows said gas 
passage is good also considering a depth ratio as 0.25-0.95. The configuration of 
the means which narrows said gas passage is good also considering crossing 
said gas passage and right angle or inclining to said gas passage, and ******** as 
a description. Moreover, a means to generate said gas style may be a fan, and 



may be a free convection using the buoyancy of air. To said case, it is desirable 
to prepare the lower input which is said a part of gas passage, and an up tap 
hole. 

[0010] Moreover, it is desirable that the amount of [ which reinforces the structure 
of said case / of a member ] height carries out press working of sheet metal of 
said case, and it is manufactured. After the components for a height of the 
member which reinforces the structure of said case are processed with a press, it 
is desirable for the head for a height of the member which may be fixed by the 
screw stop and reinforces the structure of said case to have an parallel part to 
said gas passage. It is also possible to be able to make thickness of this back 
covering equivalent to this frame front cover, and for said case to insert in a 
frame front cover and back covering, to be constituted [ said case inserts in a 
frame front cover and back covering, and is constituted, and ], and to make 
thickness of this back covering thinner than this frame front cover. The 
construction material of said frame front cover and said back covering may 
consist of a Magnesium alloy, and may consist of an aluminum alloy. 
[0011] 

[Embodiment of the Invention] The sectional view of the flat-surface mold image 
display device 12 which cut the decomposition perspective view of the flat- \ 
surface mold image display device concerning the gestalt of operation of this ' 
invention by A-A in drawing 1 to drawing 1 is shown in drawing-2 -^ln drawing, 3 
is an image formation panel using SED mentioned above. FEDrLCD, J?DP, and 
P ALC may be used for the image formation panel 3. 4 is the^actuation circuit ' 
board arranged~b~efrm'dTft paneT3. The image formation panel 

3 and the actuation circuit board 4 are eleiDtricallTconnected by the non- 
illustrated flexible printed wiring board. 10 is heating elements, such as a heater 
element carried in the actuation circuit board 4. This heating element 10 is for 
example, an actuation switching device. 1 is a frame front cover which has 
opening in the location as for which an image formation panel carries out image 
formation, and 2 is back covering which inserts in with a frame front cover 1 and 
inner-** the image formation panel 3 and the actuation circuit board 4. There are 
the lower input 7 and the up tap hole 9 of air for cooling the image formation 
panel 3 and a heating element 10 in back covering. Although 5 is a cooling fan 
currently installed in the up tap hole 9, if the operating temperature of a heating 
element 10 is less than guarantee operating temperature, there will be no need 
of daring use a cooling fan 5. 8 is the structure reinforcement member installed in 
the part of the back covering 2 under the gravity direction from the heating 
element 10. 12 is a flat-surface mold image display device which assembles 
these things and is done. / 
[0012] In order to protect the image formation panel 3 and the actuation circuit f 
board 4 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover and the back covering 2 consist of the aluminum alloy or the 
Magnesium alloy. The image formation panel 3 is stopped and fixed to supporter 
material (un-illustrating) with a screw (un-illustrating) in four corners so that it 
may be put through the shock absorbing material for protection (un-illustrating). 
Supporter material (un-illustrating) is made of the aluminum alloy. The actuation 



circuit board 4 is performing current supply to the image formation panel 3, 
switching of the selection pixel for projecting an image, signal processing, etc. 
[001 3] The structure reinforcement member 8 is made of the plate of an 
aluminum alloy or a Magnesium alloy, and in cooling airflow, the screw stop of 
the structure reinforcement member 8 may be carried out to the part of the 
upstream back covering 2 from a heating element 10, or it may manufacture it to 
the back covering 2 by press working of sheet metal. Furthermore, although you 
may arrange selectively according to the form width of a heating element 10, and 
the number, to a side face when the edge of a longitudinal direction sees from 
the screen of the back covering 2, the structure reinforcement member 8 
continues and may be installed. 

[0014] The cooling air which flows the inside of the flat-surface mold image 
display device 12 flows from the lower input 7, passes along the gas passage 
between the back covering 2 and the image formation panel 3, cools the image 
formation panel 3 which are exoergic components, and the actuation circuit 
board 4, and flows out of the up tap hole 9 into the exterior of the flat-surface 
mold image display device 12. The depth of the vertical style of a heating 
element 10 is 80mm, and the depth ratio (maximum flow road width of the 
vertical style of the depth / heating element 10 in front of a heating element 10) 
has become 0.25-0.95 by the structure reinforcement member 8 just before the 
heating element 10. 

[0015] By processing the structure reinforcement member 8 into the back 
covering 2, and preparing it according to the gestalt of this operation, cooling of a 
heating element was able to be promoted and compaction of the life by the ™ 
temperature rise was able to be controlled. Consequently, the need of securing 
the passage cooling air flow in the flat-surface mold image display device 12 
conventionally was able to be lost, equipment was able to be miniaturized and 
lightweight-ized, and components mark were also able to be lessened. 
[0016] 

[Example] (Example 1 ) The flow of air [ in / for the sectional view of the flat- 
surface mold image display device 12 which cut the decomposition perspective 
view of the flat-surface mold image display device concerning the example 1 of 
this invention by A-A in drawing 1 to drawing 1 / near a heater element 10 ] is 
shown in drawing 2 at drawing 3 . 

[0017] In drawing, 3 is an image formation panel using SED mentioned above, 
and 4 is the actuation circuit board arranged behind the image formation panel 3. 
The image formation panel 3 and the actuation circuit board 4 are electrically 
connected by the non-illustrated flexible printed wiring board. 10 is heating 
elements, such as a heater element carried in the actuation circuit board 4. This 
heating element 10 is for example, an actuation switching device. 1 is a frame 
front cover which has opening in the location as for which an image formation 
panel carries out image formation, and 2 is back covering which inserts in with a 
frame front cover 1 and inner-** the image formation panel 3 and the actuation 
circuit board 4. There are the lower input 7 and the up tap hole 9 of air for cooling 
the image formation panel 3 and a heating element 10 in the back covering 2. 5 
is a cooling fan currently installed in the up tap hole 9. 8 is the structure 



reinforcement member installed in the part of the back covering 2 under the 
gravity direction from the heating element 10. 12 is a flat-surface mold image 
display device which assembles these things and is done. 
[0018] In order to protect the image formation panel 3 and the actuation circuit 
board 4 which inner-**(ed) from the impact from the outside, or an oscillation, 
high rigidity is secured by a frame front cover 1 and the back covering 2 
consisting of an aluminium alloy, and manufacturing the thickness of the back 
covering 2 in 3 twice [ with a thickness / of a frame front cover 1 / of 1 .5mm / 
about ] as manymm as this. 

[0019] The image formation panel 3 is stopped and fixed to supporter material 
(un-illustrating) with a screw (un-illustrating) in four corners so that it may be put 
through the shock absorbing material for protection (un-illustrating). Supporter 
material (un-illustrating) is made of the aluminum alloy. 
[0020] The actuation circuit board 4 is performing current supply to the image 
formation panel 3, switching of the selection pixel for projecting an image, signal 
processing, etc. 

[0021] The structure reinforcement member 8 is made of the plate of an 
aluminium alloy, and in order to raise the cooling effect of a heating element 10, it 
is attached as a projection which made the abbreviation right angle make and 
project to the inner surface of the back covering 2. Moreover, the structure 
reinforcement member 8 is manufactured by carrying out press working of sheet 
metal of the aluminum alloy plate with a thickness of 2mm. And it is fixed by 
carrying out a screw stop (un-illustrating) to the part of the upstream back 
covering 2 from a heating element 10 in cooling air flow, and in the case of this 
example, the structure reinforcement member 8 makes a longitudinal direction 
follow selectively the center of abbreviation of the cross direction of the back 
covering 2, and its near corresponding to the form width of a heating element 10, 
and is arranged. 

[0022] The cooling air which flows the inside of the flat-surface mold image 
display device 12 flows from the lower input 7, passes along the gas passage 
between the back covering 2 and the image formation panel 3, cools the image 
formation panel 3 which are exoergic components, and the actuation circuit 
board 4, and flows out of the up tap hole 9 into the exterior of the flat-surface 
mold image display device 12 with a cooling fan 5. 
[0023] The arrow head shown in drawing 3 shows the flow of the air of the 
structure reinforcement member 8 neighborhood. The maximum flow road width 
in the flat-surface mold image display device 12 of the vertical style of a heating 
element 10 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 10 is narrowed by the depth ratio 0.9 in passage by the 
structure reinforcement member 8 just before a heating element 10, the rate of 
flow of the heating element 10 neighborhood increases, and the thermal- 
boundary-layer part of heating element 10 front face is made thin. Thereby, the 
heat transfer rate from a heating element 10 to cooling air can be raised. The 
structure reinforcement member 8 is installed in the right angle to the flow of 
cooling air. The magnitude of the depth ratio by the structure reinforcement 
member 8 is good to be set up in consideration of the pressure loss of cooling air 



and the heat transfer rate of the front face of a heating element 10 which pass 
through the inside of the flat-surface mold image display device 12. 
[0024] In this example, the temperature rise of a heating element 10 was able to 
be suppressed by processing the structure reinforcement member 8 into the back 
covering 2, and preparing it. Therefore, the need of securing the passage cooling 
air flow in the flat-surface mold image display device 12 conventionally was able 
to be lost, the number of a cooling fan 5 could be reduced, and cost was able to 
be held down at a low price. Moreover, the revolution sound of a fan motor and 
the swish of the feather of a cooling fan 5 were able to decrease, and it was able 
to be made the product with little noise because the number of cooling fans 5 
became fewer. 

[0025] (Example 2) the decomposition perspective view of the flat-surface mold 
image display device 112 concerning the example 2 of this invention - drawing 4 
- moreover, the sectional view of the flat-surface mold image display device 112 
cut by B-B in drawing 4 is shown in drawing 5 , and the flow of the air of the 
heating element 110 neighborhood is shown in drawing 6 . 
[0026] In drawing, 103 is an image formation panel using SED mentioned above, 
and 104 is the actuation circuit board arranged behind the image formation panel 

103. The image formation panel 103 and the actuation circuit board 104 are 
electrically connected by the non-illustrated flexible printed wiring board. 1 10 is 
heating elements, such as a heater element carried in the actuation circuit board 

104. This heating element 1 10 is for example, an actuation switching device. 
[0027] Moreover, the frame front cover which has opening in the location where 
an image formation panel carries out image formation of 101 , and 102 are back 
coverings which insert in with a frame front cover 101 and inner-** the image 
formation panel 103 and the actuation circuit board 104. There are the lower 
input 107 and the up tap hole 109 of air for cooling the image formation panel 
103 and a heating element 110 in the back covering 102 of this. 105 is a cooling 
fan currently installed in the up tap hole 109. 108 is the structure reinforcement 
member installed in the part of the back covering 102 under the gravity direction 
from the heating element 1 10. 1 12 is a flat-surface mold image display device 
which assembles these things and is done. 

[0028] In order to protect the image formation panel 103 and the actuation circuit 
board 1 04 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 101 and the back covering 102 consisted of the aluminium 
alloy, and thickness is 1 .5mm and, as for the back covering 102, they have 
secured the rigidity for product safety. 

[0029] The image formation panel 103 is stopped and fixed to supporter material 
(un-illustrating) with a screw (un-illustrating) in four corners so that it may be put 
through the shock absorbing material for protection (un-illustrating). Supporter 
material (un-illustrating) is made of the aluminum alloy. 

[0030] In order that the actuation circuit board 104 may perform current supply to 
the image formation panel 103, switching of the selection pixel for projecting an 
image, signal processing, etc., many capacitors, resistance, ICs, etc. are carried 
on the substrate which consists of glass epoxy. 

[0031] The structure reinforcement member 108 is made of the aluminium alloy, 



and in order to raise the cooling effect of a heating element 1 10, it is attached in 
the back covering 102. Moreover, the structure reinforcement member 108 is 
manufactured by carrying out press working of sheet metal of the aluminum alloy 
plate with a thickness of 2mm so that a cross section may become an 
abbreviation parallelogram (refer to drawing 5 ) or a trapezoid (refer to drawing 6 
). And the structure reinforcement member 108 follows crosswise [ of the back 
covering 102 ]. It is in both the horizontal side-face location when the edge of a 
longitudinal direction sees from the screen of the back covering 102. it be fix by 
carry out the screw stop (un-illustrate ) of the edge of a longitudinal direction to 
both the horizontal side face when see from the screen of the back covering 102 
, and carry out dip arrangement , it be make to project , and the head be locate 
near the edge section of the heating element 1 10 in the upstream of gas flow so 
that it may go up as a heating element 1 10 be approach . 
[0032] The cooling air which generates the inside of the flat-surface mold image 
display device 1 12 by the flowing free convection passes along the lower input 
107, cools the image formation panel 103 which are exoergic components, and 
the actuation circuit board 104, and flows out of the up tap hole 109 into the 
exterior of the flat-surface mold image display device 112. 
[0033] The arrow head shown in drawing 6 shows the flow of the air when 
forming the structure reinforcement member 108. The maximum flow road width 
in the flat-surface mold image display device 1 12 of the vertical style of a heating 
element 110 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 1 10 is narrowed by the depth ratio 0.95 in passage just 
before a heating element 1 10 by the structure reinforcement member 108 
installed in the upstream of a heating element 110, the rate of flow of the heating 
element 110 neighborhood increases, and the thermal-boundary-layer part of 
heating element 110 front face becomes thin. Thereby, the heat transfer rate 
from a heating element 1 10 to cooling air was able to be raised. Moreover, that of 
************ has the best structure reinforcement member 108 to the flow of 
cooling air. this - **** or **** - it is because it is effective in suppressing 
generating of stagnation of the cooling air in the vertical style part of the structure 
reinforcement member 108 by things. The magnitude of the depth ratio by the 
structure reinforcement member 108 is good to consider the pressure loss of 
cooling air and the heat transfer rate of heating element 110 front face which 
pass through the inside of the flat-surface mold image display device 112, and to 
be set up. 

[0034] The rigidity of the case which consists of back covering 102, a frame front 
cover 101, and a structure reinforcement member 108 by processing the 
structure reinforcement member 108 into the back covering 102, and preparing it 
could be made to increase, and the same rigidity was able to be acquired, even if 
it set to 1 .5mm thickness of the back covering 102 to which rigidity was made to 
secure and manufactured it thinly 50%. Therefore, the flat-surface mold image 
display device 112 has realized thin-shape-izing and lightweightabout 6%-ization 
about 3%. Moreover, the flat-surface mold image display device 1 12 was the 
back covering 102 and really able to write the structure reinforcement member 
108 as shaping, could reduce components mark, and was able to manufacture 



them as a product which reduced processing cost and production processes. 
[0035] (Example 3) the decomposition perspective view of the flat-surface mold 
image display device 212 concerning the example 3 of this invention - drawing 7 
- moreover, the sectional view of the flat-surface mold image display device 212 
cut by C-C in drawing 7 is shown in drawing 8 , and the flow of the air of the 
heating element 210 neighborhood is shown in drawing 9 . 
[0036] In drawing, 203 is an image formation panel using SED mentioned above, 
and 204 is the actuation circuit board arranged behind the image formation panel 

203. The image formation panel 203 and the actuation circuit board 204 are 
electrically connected by the non-illustrated flexible printed wiring board. 210 is 
heating elements, such as a heater element carried in the actuation circuit board 

204. This heating element 210 is for example, an actuation switching device. 
[0037] It is back covering which the frame front cover which has opening, and 
202 insert in the location where the image formation panel 203 carries out image 
formation of 201 with a frame front cover 201 , and inner-** the image formation 
panel 203 and the actuation circuit board 204. There are the lower input 207 and 
the up tap hole 209 of air for cooling the image formation panel 203 and a 
heating element 210 in the back covering 202 of this. 205 is a cooling fan 
currently installed in the up tap hole 209. 208 is the structure reinforcement 
member installed in the part of the back covering 202 under the gravity direction 
from the heating element 210. 212 is a flat-surface mold image display device 
which assembles these things and is done. 

[0038] In order to protect the image formation panel 203 and the actuation circuit 
board 204 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 201 and the back covering 202 consist of an aluminium alloy, 
and set thickness of the back covering 202 to 1 .5mm, and the rigidity for product 
safety is secured. 

[0039] The image formation panel 203 is stopped and fixed to supporter material 
(un-illustrating) with a screw (un-illustrating) in four corners so that it may be put 
through the shock absorbing material for protection (un-illustrating). Supporter 
material (un-illustrating) is made of the aluminum alloy. 

[0040] In order that the actuation circuit board 204 may perform current supply to 
the image formation panel 203, switching of the selection pixel for projecting an 
image, signal processing, etc., many capacitors, resistance, ICs, etc. are carried 
on the substrate which consists of glass epoxy. 

[0041] The structure reinforcement member 208 is made of the aluminium alloy, 
and in order to raise the cooling effect of a heating element 210, it is prepared in 
the back covering 202. Moreover, by carrying out press working of sheet metal of 
the aluminum alloy plate with a thickness of 2mm, the structure reinforcement 
member 208 is really manufactured with shaping, makes a cross section 
Yamagata, locates the summit part of the Yamagata near the upstream to a 
heating element 210, and it is attached in the back covering 202 so that air 
passage may be narrowed. And the structure reinforcement member 208 
continues to both the horizontal side face when the edge of a longitudinal 
direction sees from the screen of the back covering 202, and is being fixed by 
carrying out a screw stop (un-illustrating) to both the horizontal side face when 



seeing the edge of a longitudinal direction from the screen of the back covering 
202. " 

[0042] The cooling air which generates the inside of the flat-surface mold image 
display device 212 by the flowing free convection passes along the lower input 
207, passes along the gas passage between the back covering 202 and the 
image formation panel 203, cools the image formation panel 203 and the 
actuation circuit board 204 which are exoergic components, and flows out of the 
up tap hole 209 into the exterior of the flat-surface mold image display device 
212. 

[0043] The arrow head shown in drawing 9 shows the flow of the air when 
forming said structure reinforcement member 208. The maximum flow road width 
in the flat-surface mold image display device 212 of the vertical style of a heating 
element 210 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 210 is narrowed by the depth ratio 0.7 in passage just 
before a heating element 210 by the structure reinforcement member 208 
installed in the upstream of a heating element 21 0, the rate of flow of the heating 
element 210 neighborhood increases, and the thermal-boundary-layer part of 
heating element 210 front face becomes thin. Thereby, the heat transfer rate 
from a heating element 210 to cooling air was able to be raised. The magnitude 
of the depth ratio by the structure reinforcement member 208 is good to consider 
the pressure loss of cooling air and the heat transfer rate of heating element 210 
front face which pass through the inside of the flat-surface mold image display 
device 212, and to be set up. 

[0044] The rigidity of the case which consists of back covering 202, a frame front 
cover 201 , and a structure reinforcement member 208 by processing the 
structure reinforcement member 208 into the back covering 202, and preparing it 
could be made to increase, and the same rigidity was able to be acquired, even if 
it set to 1 .5mm thickness of the back covering 202 to which rigidity was made to 
secure and manufactured it thinly 50%. Therefore, the flat-surface mold image 
display device 212 has realized thin-shape-izing and lightweightabout 6%-ization 
about 3%. Moreover, this structure reinforcement member 208 was the back 
covering 202 and really able to be written as shaping, components mark could be 
reduced, and the product which reduced processing cost and production 
processes was able to be manufactured. 

[0045] (Example 4) The equipment concerning the example 4 of this invention 
changes only the part of the structure reinforcement member 108 with the same 
gestalt as an example 2. The fragmentary sectional view of the part changed to 
the example 2 is shown in drawing 10 . 

[0046] In drawing, 304 is the actuation circuit board arranged behind an image 
formation panel (un-illustrating). 310 is heating elements, such as a heater 
element carried in the actuation circuit board 304. This heating element 310 is for 
example, an actuation switching device. 302 is back covering which inserts in 
with a frame front cover (un-illustrating), and inner-** the image formation panel 
303 and the actuation circuit board 304. 308 is the structure reinforcement 
member installed in the part of the back covering 302 under the gravity direction 
from the heating element 310, as the actuation circuit board 304 is faced. 



[0047] In order to protect the image formation panel 303 and the actuation circuit 
board 304 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 301 and the back covering 302 consisted of the aluminium 
alloy, and set thickness of the back covering 302 to 1 .5mm, and the rigidity for 
product safety is secured. 

[0048] The structure reinforcement member 308 is made of the aluminium alloy, 
and in order to raise the cooling effect of a heating element 310, it is attached in 
the back covering 302. Moreover, by carrying out press working of sheet metal of 
the aluminum alloy plate with a thickness of 2mm, the structure reinforcement 
member 308 is manufactured so that a cross section may become Yamagata. 
And in cooling air flow, the structure reinforcement member 308 arranges the 
summit part of an angle section near the upper part from a heating element 310, 
and is being fixed by carrying out a screw stop (un-illustrating) to both the 
horizontal side face when seeing the edge of a longitudinal direction from the 
screen of the back covering 302. Consequently, the passage where cooling air 
flows was restricted and the rate of flow of the heating element 310 
neighborhood was made to increase by the structure reinforcement member 308. 
And by the increment in the rate of flow, the thermal boundary layer of heating 
element 310 front face became thin, and heat transfer with cooling air improved. 
[0049] The arrow head shown in drawing 10 shows the flow of the air when 
forming the structure reinforcement member 308. The maximum flow road width 
in the flat-surface mold image display device 1 1 2 of the vertical style of a heating 
element 310 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 310 is narrowed by the depth ratio 0.6 in passage by the 
structure reinforcement member 308 just before a heating element 310, the rate 
of flow of the heating element 310 neighborhood increases, and the thermal- 
boundary-layer part of heating element 310 front face is made thin. Thereby, the 
heat transfer rate from a heating element 310 to cooling air can be raised. The 
magnitude of the depth ratio by the structure reinforcement member 308 is good 
to consider the pressure loss of cooling air and the heat transfer rate of heating 
element 310 front face which pass through the inside of the flat-surface mold 
image display device 112, and to be set up. 

[0050] The structure reinforcement member 308 could make the rigidity of the 
case which consists of back covering 302, a frame front cover (un-illustrating), 
and a structure reinforcement member 308 by fixing to the back covering 302 
increase, and even if it manufactured thinly the thickness of the back covering 
302 to which rigidity was made to secure 50%, it was able to acquire the same 
rigidity. Therefore, this flat-surface mold image display device has realized thin- 
shape-izing and lightweightabout 6%-ization about 3%. Moreover, the structure 
reinforcement member 308 and the back covering 302 were able to be written as 
another components, and the cost for shaping was able to be held down. 
[0051] From the above thing, the thin light weight and the cheap flat-surface mold 
image display device of cost were able to be used as the product. 
[0052] (Example 5) The flat-surface mold image display device concerning the 
example 5 of this invention changes only the part of the structure reinforcement 
member 108 in the same gestalt as an example 2. The fragmentary sectional 



view of the part changed to the example 2 is shown in drawing 11 . 
[0053] In drawing, 404 is the actuation circuit board arranged behind an image 
formation panel (un-illustrating). 410 is a heating element carried in the actuation 
circuit board 404. This heating element 410 is for example, an actuation 
switching device. 402 is back covering which inserts in with a frame front cover 
(un-illustrating), and inner-** the image formation panel 403 and the actuation 
circuit board 404. 408 is the structure reinforcement member installed in the part 
of the back covering 402 under the gravity direction from the heating element 
410, as the actuation circuit board 404 is faced. 

[0054] In order to protect the image formation panel 403 and the actuation circuit 
board 404 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 401 and the back covering 402 consisted of the aluminium 
alloy, and set thickness of the back covering 402 to 1 .5mm, and the rigidity for 
product safety is secured. 

[0055] It gets down by the ability doing with an aluminium alloy, and the structure 
reinforcement member 408 is attached in the back covering 402 in order to raise 
the cooling effect of a heating element 410. By carrying out press working of 
sheet metal of the aluminum alloy plate with a thickness of 2mm, this structure 
reinforcement member 408 is manufactured so that it may have the parallel part 
413 to gas passage on the top of cross-section Yamagata. Moreover, it is fixed 
by carrying out a screw stop (un-illustrating) to both the horizontal side face when 
seeing the edge of a longitudinal direction from the screen of the back covering 
402 into an upper part from a heating element 410 in cooling air flow, and the 
structure reinforcement member 408 is located so that the parallel part 413 may 
counter the edge of the heating element 410 in the cooling air upstream to gas 
passage. 

[0056] The arrow head shown in drawing 1 1 shows the flow of the air when 
forming the structure reinforcement member 408. The maximum flow road width 
in the flat-surface mold image display device 1 12 of the vertical style of a heating 
element 410 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 410 is narrowed by the depth ratio 0.4 in passage by the 
structure reinforcement member 408 just before a heating element 410, the rate 
of flow of the heating element 410 neighborhood increases, and the thermal- 
boundary-layer part of heating element 410 front face is made thin. Thereby, the 
heat transfer rate from a heating element 410 to cooling air can be raised. 
Passage was restricted in the longer flow section and the rate of flow of the 
heating element 410 neighborhood was made to increase by forming the parallel 
part 413 in alignment with the flow of cooling air in the structure reinforcement 
member 408. And by the increment in the rate of flow, the thermal boundary layer 
of heating element 410 front face became thin, and heat transfer with the cooling 
air in the longer section improved. 

[0057] The magnitude of the depth ratio by the structure reinforcement member 
408 is good to consider the pressure loss of cooling air and the heat transfer rate 
of heating element 410 front face which pass through the inside of the flat- 
surface mold image display device 112, and to be set up. 
[0058] The rigidity of the case which consists of back covering 402, a frame front 



cover 401, and a structure reinforcement member 408 by processing the 
structure reinforcement member 408 into the back covering 402 could be made 
to increase, and the same rigidity was able to be acquired even if it manufactured 
thinly the thickness of the back covering 402 to which rigidity was made to secure 
50%. Therefore, about 3% of thin-shape-izing of the flat-surface mold image 
display device 112 and about 6% of lightweight-ization were realizable. 
Moreover, the structure reinforcement member 408 and the back covering 402 
were able to be written as another components, and the cost for shaping was 
able to be held down. 

[0059] From the above thing, this flat-surface mold image display device was 
able to be used as the thin light weight and the cheap product of cost. 
[0060] (Example 6) The equipment concerning the example 6 of this invention 
changes only the part of the structure reinforcement member 108 in the same 
gestalt as an example 2. The fragmentary sectional view of the part changed to 
the example 2 is shown in drawing 12 . 

[0061] In drawing, 504 is the actuation circuit board arranged behind an image 
formation panel (un-illustrating). 510 is heating elements, such as a heater 
element carried in the actuation circuit board 504. This heating element 510 is for 
example, an actuation switching device. 502 is back covering which inserts in 
with a frame front cover (un-illustrating), and inner-** the image formation panel 
503 and the actuation circuit board 504. 508 is the structure reinforcement 
member installed in the part of the back covering 502 under the gravity direction 
from the heating element 510, as the actuation circuit board 504 is faced. 
[0062] In order to protect the image formation panel 503 and the actuation circuit 
board 504 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 501 and the back covering 502 consisted of the aluminium 
alloy, and set thickness of the back covering 502 to 1 .5mm, and the rigidity for 
product safety is secured. 

[0063] The structure reinforcement member 508 is really fabricated by shaping 
and coincidence by press working of sheet metal of the back covering 502, in 
order to raise the cooling effect of a heating element 510. Moreover, the structure 
reinforcement member 508 continues crosswise [ of the back covering 502 ], and 
is in both the horizontal side-face location when the edge of a longitudinal 
direction sees from the screen of the back covering 502. Furthermore, the 
structure reinforcement member 508 is fabricated by the upper part from the 
heating element 510 in cooling airflow. And the structure reinforcement member 
508 restricts passage in the longer flow section, and makes the rate of flow of the 
cooling air in the heating element 510 neighborhood increase by forming the part 
513 parallel to gas passage in accordance with the flow of cooling air. By the 
increment in this rate of flow, the thermal boundary layer of heating element 510 
front face became thin, and heat transfer with cooling air improved. 
[0064] The arrow head in drawing 12 shows the flow of the air when forming the 
structure reinforcement member 508. The maximum flow road width in the flat- 
surface mold image display device 1 12 of the vertical style of a heating element 
510 is 80mm. When the cooling air which has flowed from the upstream of a 
heating element 510 is narrowed by the depth ratio 0.5 in passage by the 



structure reinforcement member 508 just before a heating element 510, the rate 
of flow of the heating element 510 neighborhood increases, and the thermal- 
boundary-layer part of heating element 510 front face is made thin. Thereby, the 
heat transfer rate from a heating element 510 to cooling air can be raised. 
Passage was restricted in the longer flow section and the rate of flow of the 
cooling air of the heating element 510 neighborhood was made to increase by 
forming the part 513 parallel to gas passage in the structure reinforcement 
member 508 in accordance with the flow of cooling air. And by the increment in 
the rate of flow, the thermal boundary layer of heating element 510 front face 
became thin, and heat transfer with the cooling air in the longer section 
improved. 

[0065] The magnitude of the depth ratio by the structure reinforcement member 
508 is good to consider the pressure loss of cooling air and the heat transfer rate 
of heating element 510 front face which pass through the inside of the flat- 
surface mold image display device 112, and to be set up. 
[0066] The structure reinforcement member 508 could make the rigidity of the 
case which consists of back covering 502, a frame front cover (un-illustrating), 
and a structure reinforcement member 508 by fixing to the back covering 502 
increase, and even if it manufactured thinly the thickness of the back covering 
502 to which rigidity was made to secure 50%, it was able to acquire the same 
rigidity. Therefore, the flat-surface mold image display device 1 12 has realized 
thin-shape-izing and lightweightabout 6%-ization about 3%. Moreover, the 
structure reinforcement member 508 was the back covering 502 and really able 
to be written as shaping, components mark could be reduced, and processing 
cost and production processes were able to be reduced. 
[0067] From the above thing, the flat-surface mold image display device was able 
to be used as the thin light weight and the cheap product of cost. 
[0068] (Example 7) The equipment concerning the example 7 of this invention 
changes only the part of a structure reinforcement member with the same gestalt 
as an example 2. The fragmentary sectional view of the part which changed the 
decomposition perspective view of the flat-surface mold image display device 
concerning this example to the example 2 at drawing 13 is shown in drawing 14 . 
[0069] In drawing, 603 is an image formation panel using SED mentioned above, 
and 604 is the actuation circuit board arranged behind an image formation panel. 
The image formation panel 603 and the actuation circuit board 604 are 
electrically connected by the non-illustrated flexible printed wiring board. 610 is 
heating elements, such as a heater element carried in the actuation circuit board 
604. This heating element 610 is for example, an actuation switching device. The 
frame front cover which has opening in the location where an image formation 
panel carries out image formation of 601 , and 602 are back coverings which 
insert in with a frame front cover 601 and inner-** the image formation panel 603 
and the actuation circuit board 604. There are the lower input 607 of the air for 
cooling the image formation panel 603 and a heating element 610, the up tap 
hole 609, and a ventilating opening 61 1 in the back covering 602. 608 is the 
structure reinforcement member installed in the part of the back covering 602 
under the gravity direction from the heating element 610. 612 is a flat-surface 



mold image display device which assembles these things and is done. 
[0070] In order to protect the image formation panel 603 and the actuation circuit 
board 604 which inner-**(ed) from the impact from the outside, or an oscillation, a 
frame front cover 601 and the back covering 602 consisted of the aluminium 
alloy, and set thickness of the back covering 602 to 1 .5mm, and the rigidity for 
product safety is secured. 

[0071] The image formation panel 603 is stopped and fixed to supporter material 
(un-illustrating) with a screw (un-illustrating) in four corners so that it may be put 
through the shock absorbing material for protection (un-illustrating). Supporter 
material (un-illustrating) is made of the aluminum alloy. 

[0072] In order that the actuation circuit board 604 may perform current supply to 
the image formation panel 603, switching of the selection pixel for projecting an 
image, signal processing, etc., many capacitors, resistance, ICs, etc. are carried 
on the substrate which consists of glass epoxy. 

[0073] The structure reinforcement member 608 is made of the aluminium alloy, 
and in order to raise the cooling effect of a heating element 610, it is attached in 
the back covering 602. By carrying out press working of sheet metal of the 
aluminum alloy plate with a thickness of 2mm, this structure reinforcement 
member 608 is manufactured so that a cross section may serve as a 
parallelogram (refer to drawing 14 ). moreover , a structure reinforcement 
member 608 be fix by carry out a screw stop (un-illustrate ) to both the horizontal 
side face when see the edge of a longitudinal direction from the screen of back 
covering 602 into an upper part from a heating element 610 in cooling air flow , 
carry out dip arrangement , it be make to project , and a head be locate near the 
edge of the heating element 610 in the upstream of gas flow so that it may go up 
as a heating element 610 be approach . And in order to make the part of the 
back covering 602 of 5mm upper part of the structure reinforcement member 608 
promote heat dissipation of a heating element 610, the ventilating opening 61 1 
for making the low warm air of the case exterior flow was established in it. 
[0074] The arrow head shown in drawing 14 shows the flow of the air when 
forming the structure reinforcement member 608. The maximum flow road width 
in the flat-surface mold image display device 1 12 of the vertical style of a heating 
element 610 is 80mm. When the cooling air which has flowed from the upstream 
of a heating element 610 is narrowed by the depth ratio 0.25 in passage by the 
structure reinforcement member 308 just before a heating element 610, the rate 
of flow of the heating element 610 neighborhood increases, and the thermal- 
boundary-layer part of heating element 610 front face is made thin. Thereby, the 
heat transfer rate from a heating element 610 to cooling air can be raised. 
Moreover, by having established the ventilating opening 61 1 , air with low 
temperature can flow in, it can mix with the warm air in a flat-surface mold image 
display device, and the temperature of the whole air can be lowered. Thereby, 
the heat transfer rate of a heating element 610 and air was able to become good, 
and was able to improve heat dissipation of a heating element 610. 
[0075] Moreover, that of ************ has the best structure reinforcement member 
608 to the flow of cooling air. this - **** or **** - it is because it is effective in 
suppressing generating of stagnation of the cooling air in the upstream of the 



structure reinforcement member 608 by things. However, the structure 
reinforcement member 608 may be right-angled to the flow of cooling air. The 
magnitude of the depth ratio by the structure reinforcement member 608 is good 
to consider the pressure loss of cooling air and the heat transfer rate of heating 
element 610 front face which pass through the inside of a flat-surface mold 
image display device, and to be set up. 

[0076] The equipment concerning this example could make the rigidity of the 
case which consists of back covering 602, a frame front cover 601 , and a 
structure reinforcement member 608 by fixing the structure reinforcement 
member 608 to the back covering 602 increase, and even if it manufactured 
thinly the thickness of the back covering 602 to which rigidity was made to secure 
50%, it was able to acquire the same rigidity. Therefore, the flat-surface mold 
image display device has realized thin-shape-izing and lightweightabout 6%- 
ization about 3%. Moreover, even if it becomes unnecessary for the flat-surface 
mold image display device to have secured internal passage cooling air flow 
conventionally and it did not attach a cooling fan, heat dissipation of it was 
attained enough. Therefore, cost was able to be held down, while the revolution 
sound of a fan motor and the swish of a fan's feather stop could hear and the 
noise was able to make it very few products. 

[0077] From the above thing, the flat-surface mold image display device was able 

to be used as the thin light weight and the cheap product of cost. 

[0078] 

[Effect of the Invention] According to this invention, in the flat-surface mold image 
display device, the structure reinforcement member was able to be prepared in 
back covering, and lowering of a miniaturization, and an overrun according [ 
while lightweight-izing and lessening components mark, promote cooling of a 
heating element, and ] to a temperature rise and a life was able to be controlled 
for equipment. 



[Translation done.] 



